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CONFERENCE OVERVIEW
Its such great pleasure for me to welcoming all of you on behalf of Faculty of Fisheries
and Marine Universitas Airlangga, for the first International Conference on
Biotechnology and Food Sciences Conducted in Surabaya, Indonesia, September 11,
2020 by online system. Due to the pandemic of COVID19, the conference will be held
online in case the physical distancing measures are still in place during current SARS-
COV2 pandemic issue. Theme of this conferece is “Breakthrough in Fisheries,
Marine and Food Biotechnology to Support Sustainable Development
Programs”.
The 1st International Conference on Biotechnology and Food Sciences (IcoBiFS) aims to
communicate the results of research and innovation in basic and applied science,
especially in Biotechnology in Agriculture, Fisheries and also Food Sciences. This area
includes current situations, e.g. the COVID-19 pandemic, but also to predict our future,
e.g. climate change effect in the agriculture and fisheries sector. Several interesting
topics are:
The topics of interest for submission include, but are not limited to:
 Marine Bioprospecting and Biomedical Engineering
 Marine Biomolecular and Biochemical
 Food Process, Functional food and nutraceutical
 Marine Phyto-chemistry and Pharmacology
 Food Security and food safety
 Fisheries and Marine Product and Potential by-products development
The aims of this conference is to developed and improve the goals of Universitas
Airlangga to be of the Top 500 University in the world by contribute in improving
Aquaculture and Fisheries Sustainable sector especially in marine Biotechnology for food
security and food safety. We also cooperate with Scopus Indexed Publisher In order to
assist students, lecturers and researchers in disseminating their research findings, to
publish selected papers which are expected helping societies to implement the findings
in the focus on developing aquaculture and fisheries sustainable. I strongly hope that all
of participants get beneficial from this conference. Hope fully for the future conference
able to visit Surabaya as the second biggest city in Indonesia with competitive
economic activities for the future of Fisheries and Marine development.
Once again, we are most grateful for your participant and your support. Thank you
Dr. Eng. Sapto Andriyono, S.Pi., MT
Chairman Committee of (InCoBIFS) International Conference on Biotechnology and
Food Sciences
http://incobifs.fpk.conference.unair.ac.id Email: incobifs@fpk.unair.ac.id
Tel: +62 31 5911451 or Fax: +62315965741
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WELCOMING REMARKS




First of all, I would say regards from Universitas Airlangga’s leader, including Rector and
Vice-Rector, who could not join us today because of their crucial agenda.
We are delighted to welcome in our beloved Faculty of fisheries and marine, Universitas
Airlangga.
This 1st International Conference on Biotechnology and Food Sciences (INCOBIFS) was
eventually well-realized, and I am representing deanship of Faculty of Fisheries and
Marine, Universitas Airlangga would like to deliver gratitude to Universitas Airlangga
who has granted this conference through RKAT international conference 2020. The
second one is distinguished Professors who become today’s keynote speakers (Prof Hari
Eko Irianto (KKP), Prof Kazuo Miyashita (Hokkaido University, Japan), also Dr. Woro
Hastuti Satyantini (FPK Unair). We also gave appreciate to All distinguished participants
and alumni of Faculty of Fisheries and Marine Universitas Airlangga, who join this
scientific meeting. Thank you for Dr. Eng. Sapto Andriyono and his team, who have well
organized this online conference.
In order to contribute to the achievement of UNAIR as to 500 university ranking; our
Faculty annually organizes this conference starting several years ago. This conference
generates proceedings which are Scopus indexed. This conference I hope can help us
to bridge further cooperation with each other. This conference is attended by
approximately 56 presenters from UNAIR, and several universities in Indonesia, Taiwan,
Austria and France.
Let me emphasize that with the potential of Indonesia’s marine waters, we are able to
utilize various human needs which are expected to improve the welfare and quality of
human life. This utilization can be done with the right approach of technology so that
this activity which is a presentation of the results of research on biotechnology
applications, can be beneficial for all of us. The support of competitive, creative and
innovative human resources is needed so that the management and sustainable use of
our marine resources can be carried out correctly.
I hope you can enjoy this conference activity. Greetings are always healthy.
Finally, Bismillahirrahmanirrahim, the 1st International Conference on biotechnology
and food sciences is officially opened.
Wassalamualaikum wr wb.
Pror. Dr. Mirni Lamid, drh., M.Si
Dean of Faculty of Fisheries and Marine, Universitas Airlangga
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KEYNOTE SPEAKERS
Prof Dr. Ir Hari Eko Irianto (Research
Centre of Fisheries Products Processing and
Biotechnology of Fisheries and Marine,
Ministry of Marine Affairs and Fisheries,
Indonesia).
Prof Dr. Ir Hari Eko Irianto is a Research Professor in
the field of Fisheries Post-Harvest Technology. He
earned his Ir. in Agricultural Products Technology
(Food Science and Technology), Bogor Agricultural
University, Indonesia in 1983, continued Diploma of
Technology in Food Biotechnology, Massey University,
Palmerston North, New Zealand in 1990 and his Ph.D in Food Technology (Food Process
and Product Development), Massey University, New Zealand in 1992. He worked in
Research and Development Center for Marine and Fisheries Product Processing and
Biotechnology (1994 – present) as well as the lecturer in Faculty of Food Technology
and Health in Jakarta Sahid University (2009 – present). He has joined several
professional organization such as member of the Indonesian Food Technologist
Association (PATPI) (1984 – present) and got experience as journal editor in several
journal such as Editor member of Jurnal Pascapanen dan Bioteknologi Kelautan dan
Perikanan and Editor member of Buletin Teknologi Hasil Perikanan (2006-present). The
achievement has been published 185 papers and 8 books.
Prof. Kazuo Miyashita (Faculty of Fisheries
Sciences, Hokkaido University, Japan)
Prof. Kazuo Miyashita is a Professor in Department of
Bio-resources Chemistry, Faculty of Fisheries
Sciences, Hokkaido University, Japan and a Project
Professor in Obihiro University of Agriculture and
Veterinary Medicine. He earned his B.S. in Agriculture
Science from Tohoku University, Japan, in 1979, and
his Ph.D. from Tohoku University in 1985. He worked
for Hokkaido University as Instructor (1985-1995),
Associate Professor (1995-2000), and Professor
(2000-current). He has got many scientific awards
such as: Japanese Oil Chemists’ Society Award, The Japanese Society of Fisheries
Science Award, International Society for Nutraceutical and Functional Foods (ISNFF)
Award, Technology Innovation Award from the Japanese Society for Marine
Biotechnology, Fellow of the American Chemical Society (Agricultural & Food Chemistry
Division), and Kaufmann Memorial Lecture Award from International Society for Fat
Research. His lab’s work has been recognized by many scientific papers. The
achievement has been published more than 200 pure reviewed papers, 3 book editions,
50 book chapters, 50 reviews, and 20 patents.
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Dr. Woro Hastuti Satyantini (Faculty of
Fisheries and Marine, Universitas Airlangga,
Indonesia)
Dr. Woro Hastuti Satyantini is senior lecturer in
Department of Fish Health Management and
Aquaculture, Faculty of Fisheries and Marine, Universitas
Airlangga, Surabaya, Indonesia. She earned her B.Sc in
Aquaculture from Bogor Agricultural Institute in 1985,
her Master in Biology Reproduction from Universitas
Brawijaya in 1999 continued her doctoral in Aquaculture
from Bogor Agricultural Institute in 2013. Her research area in Bioproduct, Fish Health




Dr. Ratih Pangestuti (Marine Bio Industry
Lombok, Indonesia Institute of Sciences
LIPI Mataram)
Dr. Ratih Pangestuti is Researcher, adviser and author
with particular interest in Marine Biotechnology areas.
She earned her B.Sc from Diponegoro University in
2006, her M.Sc from Satya Wacana Christian University
in 2008 as well as her Ph.D from Pukyong National
University in 2012. She worked as researcher in
Research Centre for Oceanography LIPI (2013-2019)
and Marine Bio Industry as Head of Marine Bio
Industry, Indonesian Institute of Sciences (2019 – present). She did postdoctoral fellow
in 2017-2018 and she got several achievement such as Productive researcher in 2018,
published 14 books chapter, 19 peer reviewed, 3 popular articles, and be Editor in
Indonesian Journal of Natural Pigment (2018-present), The Open Microalgae and
Marine Research Indonesia (2020-present).
Dr. Ade Yaminado (Faculty of Fisheries and
Marine Sciences, Universitas Brawijaya)
Dr. Ade Yamindago is an Assistant Professor in Marine
Science Department, Brawijaya University. He earned
his B.Sc in Marine Science, Hasanuddin University in
2007, his M.Sc in Aquaculture in Brawijaya University
(2012) and Aquatic Science in Burapha University
(2013) as well as his Ph.D in Applied Ocean Science in
University of Science and Technology, Korea Institute
of Ocean Science and Technology in 2020. The
achievement has been published 5 papers, 3 patents
and 2 awards for the young scientist, Korea Society of
Toxicogenomics and Toxicoproteomics in 2019 and the most cited research article,
Korea Institute of Ocean Science and Technology in 2020.
Dr. Laksmi Sulmartiwi, S.Pi., MP. (Faculty of
Fisheries and Marine, Universitas Airlangga,
Indonesia)
Dr. Laksmi Sulmartiwi is senior lecturer in Department
of Marine, Faculty of Fisheries and Marine, Universitas
Airlangga, Surabaya, Indonesia. She earned her B.Sc in
Aquatic Resources Management in Universitas
Brawijaya in 1994, her Master in Land and Water
Management in Universitas Brawijaya in 2002 continued
her doctoral in Mathematic and Natural Science in
Universitas Airlangga in 2014. Her research area in Fish
Physiology and Natural Bioactive Compound from Aquatic Sources. The achievement
has been published 40 papers and did several public services experiences.
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Dr. Erni Sofia Murtini, Faculty of Agriculture
Technology, Universitas Brawijaya
Dr. Erni Sofia Murtini is lecturer in Faculty of Agricultural
Technology, Universitas Brawijaya, Malang, Indonesia.
She earned her B.Sc in Agricultural Product Technology
from Universitas Brawijaya in 1995, continued her Master
in Agricultural Product Technology from Universitas
Brawijaya in 1999 and her Ph.D in Food Science from
Oklahoma State University-Stillwater, OK, USA. She did
several training concerned in food and has joined the
visiting scholar with Robert M Kerr Food and Agricultural
Products Center (FAPC), Oklahoma State University,
Stillwater, Oklahoma, USA in 2019. The achievement has been published 11 papers, 5
books and did several public services experiences. She is journal reviewer in several
journal such as Agritech, Food Research, CRBB Current Research on Biosciences and
Biotechnology, and JSAT Journal of Science and Agricultural Technology.
Ni Kadek Dita Cahyani, M.Sc. (BIONESIA
Bali)
Ni Kadek Dita Cahyani is Ph.D candidate in Ecology
and Evolutionary Biology (EEB) Department,
University of California, Los Angeles (UCLA) Under
Fulbright Presidential Scholarship program (Ph.D)
starting September 2015. She earned her B.Sc in
Biology Faculty, Gadjah Mada University, Jogjakarta,
Indonesia (2003) and her M.Si in Master Program of
Environmental Study, Post Graduate Program,
Udayana University, Denpasar-Bali (2007). She did
several research experiences such as Research
Scientist at Yayasan Biodiversitas Indonesia (BIONESIA) (2016-present), Co-researcher
for “Delineating stock structure for tuna fish within Sulu-Sulawesi Regions” project.
PEER grant (National Academy of Science, 2017-2020). The achievement has been
published 20 papers, be journal reviewers in Scientific Journal of Fisheries and Marine
(Jurnal Ilmiah Perikanan dan Kelautan) in Faculty of Fisheries and Marine, Universitas
Airlangga; Aceh Journal of Animal Science, Faculty of Marine and Fisheries, Universitas
Syiah Kuala, Banda Aceh and Journal of Tropical Biodiversity and Biotechnology. Faculty
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The application of betacyanin microcapsules as natural food 
colorant on beverage model 
S R Nurbaya1, W D R Putri2*, E S Murtini2 and A Khamidah2 
 
1Agricultural Product Technology Department, Faculty of Science and Technology, 
Universitas Muhammadiyah Sidoarjo, Sidoarjo City, East Java, Indonesia.  
2Agricultural Product Technology Department, Faculty of Agricultural Technology, 
Universitas Brawijaya, Malang City, East Java, Indonesia. 
 
*Corresponding author: widya2putri@ub.ac.id 
 
Abstract. Betacyanin microcapsules were made from betacyanin extract (extracted from red 
dragon fruit peel) and coated with coating material, consist of maltodextrin + gum arabic. The 
effect of heating on the stability of betacyanin content and color in beverage model containing 
betacyanin were studied. Betacyanin microcapsules were applicate in water with different 
pasteurization temperatures (65°C, 70°C, 75°C, 80°C) and time heating (10 minutes, 20 minutes, 
and 30 minutes). The result showed betacyanin content was not significantly decreased after it 
heated for 10 minutes to 20 minutes. This indicated betacyanin microcapsules from red dragon 
peel was potential to be natural food colorant in beverage model. 
1. Introduction 
Colour is one quality attribute in food, because it affect consumer in the acceptance of food. Food 
colorant can be obtained from plant. One of source of the food colorant is red dragon fruit peel. Red 
dragon fruit peel usually is taken away. But it contains rich betacyanin pigment which used as natural 
food colorant. Betacyanin pigment stable in pH 3-7 [1]. Betacyanin pigment extracted from red dragon 
fruit peel using water-ethanol solvent mixture [2]. Then it can be microencapsulated with coating 
materials. Microencapsulation will protect the pigment from degradation process and extent the shelf 
life [3]. This study was evaluated the application of betacyanin microcapsules on beverage model.  
 
2. Materials and methods 
2.1. Materials 
Red dragon fruit was obtained from traditional market in Malang City, Indonesia. Maltodextrin and gum 
Arabic (coating materials) was obtained from chemical store in Malang City, Indonesia.  
 
2.2. Extraction and microencapsulation of betacyanin pigment  
The extraction of betacyanin used solvent mixture with ratio of water:ethanol is 20:80 (v/v) [2]. The 
microencapsulation of betacyanin extract used maltodextrin + gum Arabic as coating materials. The 
ratio of coating materials : extract is 3:1 (w/w) [4]. The mixture then stirred for 15 min (600 rpm) and 
lyophilized  using freeze dryer (Christ LMC-2, Martin Christ, Germany) at -41 ºC in vacuum condition. 
The encapsulated extracts were grinded and sieved using 80 mesh sieve.  
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2.3. Effect of heating conditions on color and betacyanin stability in beverage model 
The effect of heating on the stability of colour and betacyanin were observed with modification [5]. 
Betacyanin microcapsules (1%) was mixed with water and stirred (500 rpm, 5 min). Samples were 
heated at 65°C, 70°C, 75°C, and 80°C for 10 min, 20 min, and 30 min. Betacyanin content and colour 
were analysed before and after the heating process.  
 
2.4. Colour 
Colour (L*, a*, b*) were measurement using a colorimeter (CR-10, KONICA MINOLTA, INC., 
Japan) [6]. Total colour difference (ΔE) was calculated to study colour changes [7]. 
 
ΔE = [(L*i – L*o)2 + (a*i  - a*o)2 +  (b*i  - b*o)2]0.5           (1)     
 
L*o,  a*o, b*o : the values of untreated sample  
L*i,  a*i, b*i  : the measured values of each sample with treatment. 
2.5. Statistical Analysis 
Data was analyzed using Minitab 16 (Minitab Inc., United States) with paired t-test. 
 
3. Results and discussion 
Longer time of heating process was resulted higher ΔE (total colour difference) value of the solution. 
Heating process at 80ºC during 30 min had the highest ΔE value (21.61) (Table 1). High value of ΔE 
indicated more colour changes during treatment [8] [9]. High value of ΔE related to the colour parameter 
(lightness value increased, redness and yellowness value decreased) and betacyanin content of the 
solution.  
Higher temperature with longer time was resulted lower betacyanin content of the solution. 
Betacyanin content of the solution that heated for 10 and 20 min were not significantly different with 
betacyanin content before the heating process. While at 30 min heating time there was a significant 
difference of betacyanin content (Table 4). This result indicated degradation of betacyanin may started 
after 30 min or more hating. Heating process will damage the redness color which caused by hydrolysis 
reaction [10] [11]. During the heating process, betanin compound (type of betacyanin which was found 
in red dragon fruit) was possibly degraded due to isomerisation and decarboxylation reactions. The 
isomerized betanin compound turned into an isobetanin compound and underwent a decarboxylation 
reaction then transformed into a 15-decarboxy-betanin (red) compound or a 17-decarboxy-betanin 
(orange-red) compound [11]. 
 





before and after 
heating 





Before heating 62.83  ± 0.31 16.73  ± 0.12 -7.80  ± 0.17 - 1.63 ± 0.01 - 
65 ºC, 10 min 57.67  ± 0.49 16.17  ± 0.15 -6.03  ± 0.25 5.49  ± 0.74 1.53 ± 0.12 ns 
65 ºC, 20 min 63.40  ± 0.26 14.40  ± 0.44 -5.93  ± 0.35 3.06  ± 0.72 1.53 ± 0.08 ns 
65 ºC, 30 min 77.73  ± 0.32 10.43  ± 0.21 -3.60  ± 0.10 16.72  ± 0.19 1.32 ± 0.07 * 
70 ºC, 10 min 67.63  ± 0.21 13.70  ± 0.10 -5.40  ± 0.10 6.17  ± 0.26 1.25 ± 0.20 ns 
70 ºC, 20 min 77.47  ± 0.31 8.73  ± 0.40 -4.00  ± 0.30 17.06  ± 0.35 1.16 ± 0.04 * 
70 ºC, 30 min 76.43  ± 0.45 8.60  ± 0.26 -3.17  ± 0.06 16.51  ± 0.33 1.04 ± 0.22 * 
75 ºC, 10 min 65.57  ± 0.84 12.57  ± 0.15 -4.47  ± 0.15 6.10  ± 0.35 1.17 ± 0.22 ns 
75 ºC, 20 min 75.67  ± 0.31 8.43  ± 0.12 -2.23  ± 0.21 16.27  ± 0.43 1.14 ± 0.38 ns 
75 ºC, 30 min 77.87  ± 0.21 6.87  ± 0.15 -0.83  ± 0.23 19.29  ± 0.21 0.68 ± 0.17 * 
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80 ºC, 10 min 76.90  ± 0.44 8.03  ± 0.15 -2.67  ± 0.21 17.32  ± 0.54 1.13 ± 0.26 ns 
80 ºC, 20 min 72.63  ± 1.16 4.37  ± 0.15 -3.50  ± 0.00 16.39  ± 0.64 0.99 ± 0.53 ns 
80 ºC, 30 min 79.20  ± 0.26 4.67  ± 0.06 -0.50  ± 0.10 21.61  ± 0.25 0.65 ± 0,39 * 
The displayed value was mean ± standard deviation (n=3) 
Notation in Sig column (ns and *) was the result of paired t-test between betacyanin content in beverage 
model before and after heating process 
ns = not significant 
* = significant 
 
4. Conclusion 
Beverage model made of betacyanin microcapsules from red dragon fruit peel was stable in heating time 
less than 30 min but increasing the heating temperature caused decreasing of betacyanin content. This 
result indicated betacyanin microcapsules from red dragon fruit peel is a potential natural color to be 
applied on food product. 
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